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In general, there now exists a variety of scientific subdisciplines,
each of which recognizes its inherently multidisciplinary nature, but
each of which represents a subcritical mass for attracting sufficient-
focused funding to support its needs.  These areas include corrosion
science, colloid science and interfacial phenomena, passivity and
surface films, electrocatalysis, bioelectrochemical and membrane
phenomena, electrocrystallization, and others.  One unifying theme that
emerges from each of these areas, however, is that the forces that
determine the structure and properties of the surface and extended
interfacial region must be better understood.

The interfaces of greatest concern for electrochemistry to date have
been the metal-electrolyte and semiconductor-electrolyte interfaces.
The physics of these is far from understood.  Electrochemists have
concentrated their theoretical efforts principally on the statistical
mechanics of the electrolyte side of the interface, treating the metal
electrode as more or less a scientific black box, void of microstructure
and with unrealistic electrical properties.  Only in the past few years
has attention been given to the metal phase in terms of a gellium model
with core ions in configurations corresponding to specific crystal
faces.  The electric field does penetrate significantly into the metal
side of the interface, and the electron density of the conduction band
does tail off into the adjacent electrolyte phase.  Electronic factors
have a major effect on the overall electrochemical properties of the
interface and are strongly dependent on the particular metal and
crystallographic planes and adsorption of various species at the
interface*  The present theories that treat the metal physics of
electrochemical interfaces represent a welcome first step in a direction
that continues to need much effort.

Of particular importance for the new "high-technology" applications
of electrochemistry is the understanding of adsorption phenomena.
Significant progress has been made recently in theoretical treatments of
the adsorption of various chemical species such CO, H2, OH, O, O2,
and H on single-crystal metal-vacuum interfaces using semiempirical
molecular orbital and X-a scattered wave techniques and, in a few
instances, more rigorous ad initio treatments.  These are beginning to
yield important new understandings of adsorption of the corresponding
species at electrochemical interfaces.  Theorists are adapting their
treatments to take into account the effects of the electric field at
electrochemical interfaces (e.g., field dependence of orbital mixing,
internal Stark effect), and these advances show promise for sustained
development in the future.

There has been significant progress in the understanding of solid-
gas interfaces under ultrapure high-vacuum conditions.  More vigorous
involvement of the surface science community in the study of interfaces
formed with liquid phases would be equally rewarding.  The framework